Determination of N-myc gene amplification in neuroblastoma by differential polymerase chain reaction.
Determination of N-myc gene amplification, a powerful prognostic indicator in the childhood tumour, neuroblastoma, has routinely been performed by Southern analysis. We have developed a differential polymerase chain reaction (PCR) assay, in which the N-myc target gene is co-amplified with a control gene, glyceraldehyde-3-phosphate dehydrogenase (GAPDH). Following electrophoresis, a ratio between the two PCR products within a given DNA sample is then determined by densitometry. This assay was applied to DNA isolated from 32 primary neuroblastoma tumours for which the N-myc status had previously been determined by Southern analysis. Following PCR, samples containing a single copy of the N-myc oncogene were clearly distinguishable from samples with N-myc gene amplification, based on an N-myc/GAPDH ratio of below or above 1.0, respectively. Linear regression indicated a highly significant relationship (R = 0.94; P < 0.0001) between N-myc copy number (Southern) and N-myc/GAPDH ratio (PCR). Serial dilution of N-myc amplified DNA with non-amplified control DNA indicated that the PCR assay was sufficiently sensitive to detect two-fold amplification. Moreover, such serial dilution allowed determination of N-myc copy number. The assay, which requires only small amounts of tissue and does not utilize 32P-radioactivity, therefore provides a rapid and sensitive alternative to Southern analysis.